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I. INTRODUCTION
In recent years, Russian enterprises have been processing oilseeds that differ significantly in composition and technological properties: nuts, milk thistle, sesame, amaranth, black cumin, apricot stone, and others. The lack of state and international standardized requirements governing the identification and quality control of certain types of oilseeds and essential oil raw materials imported into the territory of the Russian Federation by processing enterprises necessitates the definition of a list of recommended indicators and methods for identifying the products of these raw materials and confirming their commercial quality and nutritional value.
So, for example, at present, amaranth seeds are purchased and processed by Russian enterprises in accordance with GOST 28636-90 "Seeds of little-spread forage crops. Sorting and sowing characteristics. Specification" and GOST R 55294-2012 "Seeds of minor fodder crops. Sowing characteristics. Specifications". From 01/01/2019, GOST 34221-2017 "Seeds of medicinal and aromatic crops. Varietal and sowing characteristics. General specifications" etc. will act on the seeds of milk thistle and enotery (oslinnik). This is despite the fact that according to GOST R ISO 5507-2012 "Oilseeds, vegetable oils and fats. Nomenclature" standardized terminology for these types of oils have already been defined -pumpkin oil, oslinnik oil, black cumin oil, etc. (as an example: for milk thistle and amaranth seed oils in regulatory documents for the food and processing industry not even standard names are set).
In the pharmaceutical industry,identification of plant raw materials requires a description of the external signs of whole and / or crushed raw materials, microscopic analysis of crosssection fragments, and comparison of microphotographs in order to compare key diagnostic features. Similar techniques are recommended for the identification of black cumin seeds (Nigella sativa). From January 2017, Russia introduced GOST ISO 5561-2015 "Black and blond caraway, whole. Specification" to black cumin. This regulatory document regulates a number of physicochemical parameters typical for essential oil raw materials: maximum permissible moisture content, total and insoluble ash, a lower threshold of essential oil content. Indicators and methods of analysis, that would allow to control the composition of essential or fatty oil and to confirm the type and degree of raw materials freshness at the stage of its acceptance or in the mode of production, are not specified in this document. At the same time, only the description of the appearance and, partially, morphological features does not reflect the full extent of theblack cumin seeds characteristics. Primarily, it does not give the idea of the technological value of this raw material for the oil and fat industry.
cinnamic acids, catechins and flavonoids [1, 2] were found in the composition of polyphenolic and phenolic compounds of black cumin seeds. About 1% of protein substances are found in seeds in the form of peptides, due to which black cumin seeds are considered promising for preparing drugs with antibiotic and antitumor activity [3] . The study of black cumin peptides focuses on thionin, which also exhibits a pronounced inhibitory effect on viruses, bacterial and yeast pathogens [3, 4] , pathogenic fungi and oomycetes [5] .
Five years ago, the only commercial product obtained from black cumin seeds in Russia was considered to be fatty oil for food purposes. Analysis of the food market shows that today black cumin oil is represented on the Russian market with more than 250 assortment positions. This applies to products of both Russian and foreign production. In addition to edible oil, Russian enterprises also supply for sale "flour" from black cumin seeds (Fig. 1a) -ground and sifted cake (Fig. 1b) , obtained by pressing for oil.
At home -in Egypt, Morocco, the United Arab Emirates, Tunisia, Yemen, Syria, Turkey, India, Bangladesh, West Bengal, the countries of the Mediterranean, and West Asiaas well as the world market in general, black cumin seeds are a widespread spice. However, black cumin seed oil at the same time retains the position of a niche product [6] with a limited target audience, as well as evening primrose (oslinnik), argan, ogurechnik (borage) oil and some others.
Due to the presence of thymoquinone in the composition of black cumin oil -an active ingredient with proven pharmacological properties -the seeds and oil of black cumin began to be considered not only by medical, but also by food industry, as innovative product with great potential [7, 8] .This caused a sharp increase in the growth of the said niche in the consumer market [6] and became one of the main reasons for the falsification of black cumin oil. This aspect determines the relevance of identifying the identification criteria and the development of controlling methods for the authenticity and quality of both the oil itself and the products fortified with it.
Methods for standardization of products obtained using black cumin seeds, both in Russia and abroad, are only being developed. To date, there is no express methods to confirm the authenticity of black cumin oil. Today, when black cumin is actively processed and sold as a valuable oilseed raw material, the question of confirming the authenticity of its processed productsas food products is becoming particularly acute.
Black cumin oil has a high biological value. In its composition 36 components are identified (polyunsaturated fatty acids, carotenoids, tocopherols, phytosterols), but the available data are still not systematized. There are no general approaches to standardization, both for butter and flour from black cumin seeds, and for food products fortified with it.
During the processing of black cumin seeds by pressing essential oil is releasedsimultaneously with fatty oil. One of the most active components of this essential oil is consideredt bethymoquinone, that exhibits cytotoxicity against tumor cells [9, 10] . In this connection, an introduction of the quantitative content of thymoquinone in black cumin oil to the list of mandatory indicators can acquire certain prospects.
Russian experts have proposed using the "chromatographic profile" data obtained by reversed-phase HPLC with refractometric detection to confirm the authenticity of the black cumin oil. It is established that the oil contains characteristic triacylglycerols with 11Z, 13Z-eicosadienoic acid, that allow to establish the authenticity of the oil [11] .
The growth of scientific interest in black cumin and the popularity of black cumin oil among the population noted in recent years should probably be attributed to the popularization of scientific data on the pronounced physiological properties of both the oil itself and the seeds as a whole. The number of publications annually confirms the pronounced therapeutic effect of seeds and black cumin oil on a number of diseases associated with the respiratory, gastrointestinal, immune, cardiovascular and nervous systems, including type 2 diabetes and cancer [10, [12] [13] [14] [15] [16] .
It has been shown that the inclusion of black cumin seeds in the dietary nutrition significantly reduces the risk of complications in diabetes and oncology [17] [18] [19] [20] , accelerates the repair of liver and kidney cells during chronic intoxication of the body [7, 20, 21] , and accelerates the recovery of damaged
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tissues of the gastrointestinal tract. [8, 22] . The use of black cumin oil in suppressing allergic reactions is associated with the probable antihistamine properties of the oil and the inhibition of enzymes responsible for the metabolism of arachidonic acid [23, 24] .
There are confirmed positive effects in terms of consumer properties of food with products of black cumin processing. In particular, the introduction of black cumin oil into flour confectionery products helps to reduce the rate of oxidative processes in the fatty phase of the product, allowing you to increase the expiration date [25] . The components of the essential oil exhibit a pronounced antibacterial effect [4, 26, 27] , due to which black cumin seeds and essential oil are proposed to use as natural preservatives in food production.
A feature in the characteristics of the oil and flour produced from black cumin seeds is the lack of a clear systematization of data on their chemical composition. It is important that within the limits of the species, different varieties of black cumin initially have certain differences, both in color and shape of the seeds, and in the content of the main components. In its turn, the equipment used by the operating enterprises may differ significantly in its performance, and this is enclosedwith the production of black cumin flour with different residual oil content. All this, as well as the lack of unified regulatory documents on the state or international level regulating the requirements for the quality of black cumin processing products as food raw materials, seriously complicates the justification of the directions of their use in the food industry.
In this regard, the aim of the work is to analyze data on the composition of oil and flour from black cumin seeds and justify the list of regulated indicators and methods for confirming their authenticity and quality.
Solved problems:
• analysisofthecurrent state of research on the chemical composition, biological and therapeutic properties of black cumin seeds;
• analysisofdataon the chemical composition of black cumin oil, justification of the criteria for the standardization of oil;
• determining the content of macro-components in the composition of black cumin flour, justification of regulated qualityandsafetyindicators.
II. OBJECTS AND METHODS OF RESEARCH

B. Objects of research
• currentregulatorydocumentson oil and meals of industrial crops;
• blackcuminseedoil;
• blackcuminflour, developed under the conditions of two operating specialized enterprises of the Altai Territory in 2017 and stored until research at a temperature of 4 ± 2 °C.
C. Methods of research
A review of scientific publications was made on the basis of a comparative analysis and systematization of data from periodicals, current regulatory documentation and Internet resources.
Data on the content of black cumin flourmacrocomponents was obtained using standard research methods adopted in the oil and fat industry.
Mass fraction of moisture and volatile substances -drying the samples to constant mass at a temperature of 103 ± 2 ° С, with subsequent weighing and calculating the value of the indicator in%.
Mass fraction of crude protein, in% of the solids content, -according to the Kjeldahl method.
The residual fat content -extraction-weight method, in% of the solids content.
The content of crude fiber -by the method of GennebergShtoman, sequential processing of samples of black cumin flour with solutions of acid and alkali, followed by ashing and calculation of the indicator in% of dry nonfat flour substance.
The mass fraction of ash was determined by calcining samples weighing 5 g at a temperature of 700 ° C until complete ashing (set when the crucible reached a constant weight), followed by weighing and calculating the value of the indicator in% of the dry nonfat flour substance.
For each indicator, the studies were performed in 3-4 times. Data analysis was performed with the SPSS package (SPSS 6.0 for Windows, SPSS Inc., Chicago, IL, USA).
III. RESULTS AND DISCUSSION
Fundamental factors in the formation of food quality are raw materials and technology.
Modern Russian enterprises engaged in the processing of black cumin seeds, usually, use a single cold-pressed technology. However, there are no unified approaches, both to the instrumental and technological design of the method of extracting oil, and to assessing the quality of oil and black cumin flour.
For oil, usually, according to the documentation of manufacturing enterprises, color, taste and smell, the content of the amount of PUFAs and safety indicators are regulated. The list of regulated quality indicators for flour from black cumin seeds includes moisture, the content of ash insoluble in hydrochloric acid solution, metal-magnetic and impurities, fiber content, much lesscommon -protein and fat content.
According to authors from countries supplying black cumin to the European and Russian raw materials markets, the oil content in black cumin seeds ranges from 28 to 40% [6, 26] . The highest oil content is characterized by black cumin seeds, supplied from Iran, Saudi Arabia, Morocco and Yemen [6] .
Published information on the composition of black cumin oil components cannot be considered complete. Despite a significant amount of scientific publications on the therapeutic
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properties of black cumin seeds and its individual components, data on the composition of fatty acids and terpenes are relatively few. Thus, a different oil content may well be accompanied by a different content of individual fatty acids and the accompanying lipids and fat-soluble vitamins. However, information on the composition and content of related components in the scientific literature is virtually absent. Table I contains excerpts from scientific publications characterizing the lipid composition of black cumin seeds. Analysis of these data shows that the content of the three physiologically most important fatty acids -Linoleic, Linolenic and Eicosadienoic -can vary within fairly wide limits:
• Linoleic -from 33.2 to 63.71% of the amount of fatty acids;
• Linolenic -from 0.4 to 2.38%;
• Eicosadienoic -from 2.05 to 6.24%.
The standards adopted by Russian enterprises on the content of the amount of PUFAs confirmed at the stage of certification of black cumin oil do not reflect the content of linolenic and eicosadienoic acids. The value of the established standard (the content of the amount of PUFA) can be achieved due to the content of one linoleic acid, and this acid in significant quantities is part of the majority of industrially produced oils.
At present, the standard and standard method for analyzing the composition of fatty acids of vegetable oils is gas-liquid chromatography, with preliminary hydrolysis and methylation of samples. When statistically sufficient information is collected on the content of individual fatty acids in the composition of black cumin oil, this method can be recommended as reliable and sufficient to confirm the authenticity of black cumin oil, as well as for other types of valuable oils. This should stipulate the need for a clear regulation of the content limits of the three most important fatty acids: Linoleic, Linolenic and Eicosadienoic.
In addition to fatty oil, black cumin seeds contain essential oil -from 0.4 to 2.5% [26, 28, 29] . The main components in the composition of the essential oil is generally considered thymoquinone, p-cymene and α-pinene (Table II) . At the same time, an analysis of the published data on the composition of the black cumin essential oil indicates a critical for the standardization of the run-up of the possible values of the content of these terpenes. So, the content of p-cymene varies from 8.6 to 46-56.2%, α-pinene -from 1.11 to 13.75%, thymoquinone -from 0.5-0.6 to 50-76.7%.
To a large extent, the content of individual terpenes depends not only on the geography of the raw material, but also on the method of extracting the essential oil. It is noted that the highest content of thymoquinone has oil from seeds grown in Turkey [36] When using supercritical fluid extraction, the content of thymoquinone in black cumin essential oil can reach 76.7%, and in the case of distillation it can decrease to 0.5-4.3% [34] .
Almost all the tabulated data on the composition and content of black cumin terpenes was obtained for pure essential oil, isolated by distillation. The composition of terpenes, characteristic of such an essential oil, does not correspond to the qualitative composition (and quantitative content) of terpenes, which have been converted to fatty oil in the process of its production by pressing. In the extraction of fatty oil, a large part of the terpenes are extracted together with triacylglycerides, but their composition and content also significantly vary and very much depends on the properties of the extractant used [37] . а «-» means the absence of data in the source, «+» means the presence of the component. 
а «-» means the absence of data in the source, «+» means the presence of the component
In turn, the variability of the content of essential oil in the seeds indicates the unreliability and unacceptability of the indicator "content of essential oil" for the purpose of standardization of black cumin.
Quantitative analysis of thymoquinone, dithymoquinone and thymol by HPLC or gas-chromatography-mass spectrometry to confirm the authenticity of the black cumin terpenes composition can only be recommended if statistically reliable data on the composition and content of terpenes in the oil obtained from black cumin seeds is compressed. And only in combination with the analysis of the quantitative content of the above-noted PUFA in fatty oil.
Identification of thymoquinone, dithymoquinone and thymol by TLC, proposed at the time byAbouBasha L.I. with co-authors [38] and Velho-Pereira R.M. with co-authors [39] , allows to confirm the replacement of black cumin oil with less valuable oils, but makes it impossible to identify cases of simple dilution.
As noted above, both in Russia and in the international standardization system, there are no unified requirements for the quality and safety of food meal from oilseeds. With a single
pressing, the release of edible oil from black cumin seeds includes only the free lipid fraction. As a result, meals and flour (as a final product of seed processing) from black cumin seeds are characterized by a rather high residual oil content (Table  III) .
The main limitation of the food use of oilseed and essential oil crops cakes isexcessive fiber content and the presence of specific anti-nutritional substances [40] . In the seeds of black cumin such components are not identified. Taking into account the obtained data on the macrocomponent composition, the most promising areas for the development of new food products (including fortified and functional) for black cumin flour can be considered obtaining flour and emulsion fatty products.
Oilseed meal is characterized by a disordered course of destructive, hydrolytic and oxidative processes inherent in the destroyed cells of any oilseeds. Black cumin flour is characterized by the presence of rapidly oxidized PUFA. In this regard, it is advisable to additionally introduce oxidative damage indicators into the list of regulated safety indicators of black cumin seed flour -acid and peroxide values, normalized with into account the residual oil content.
IV. CONCLUSION
Numerous studies of the chemical composition and properties of black cumin seeds indicate that these raw materials are promising for the production of enriched food products and require clear criteria for standardization.
Analysis of the data on the chemical composition of black cumin oil found that the most important fatty acids are Linoleic, Linolenic and Eicosadienoic. Control of the content of these fatty acids in the composition of black cumin oil by gas-liquid chromatography can be recommended as a reliable and sufficient method to confirm the authenticity of black cumin oil. In this case, statistically sufficient information should be collected on the content of individual fatty acids in the composition of the oil, and the documents regulating the procedure for confirming the authenticity of black cumin oil should clearly specify the limits of Linoleic, Linolenic and Eicosadienoic acids. The content of crude fiber in terms of dry skimmed substance,% 3.4-4.4
М.f. of totalashin terms of dry skimmed substance,% 6.7-6.9 М.f. ofinsoluableash in terms of dry skimmed substance,% 0.57-0.84
The content of essential oil in the black cumin seeds and the composition of its terpenes significantly depend on the geography of the black cumin collection and technology of their processing. In this regard, the indicator "essential oil content" cannot be considered reliable and acceptable for the standardization of black cumin and the products of its processing.
The study of the black cumin flour macro-components composition and the analysis of scientific data on the chemical composition of the seeds themselves show that the control of residual fat content must be included in the list of mandatory indicators of the quality of black cumin seed flour, since it is the oil that contains the main biologically active components considered raw materials.
